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(54) AUTOMATIC FOCUS ADJUSTMENT DEVICE AND VIDEO CAMERA 

(57)Abstract 

PURPOSE: To obtain the automatic focus adjustment device with 
excellent response without malfunction to an object with high 
brightness by controlling an output of a focus signal detection , 
means with a signal from a high brightness detection means. 
CONSTITUTION: A luminance signal Y outputted from a camera 
process circuit 4 is inputted to a high brightness detection means 
9, in which a luminance signal Y and a prescribed value Lev set by 
a lens control section 6 are compared at first by a comparator 10. , 
The comparator 10 outputs a level 1 when the luminance signal Y 
is larger than the prescribed level Lev and outputs 0 in other 
conditions. On the other hand, the luminance signal Y inputted to a 
focus detection means 5 is differentiated by high pass filters 
HPFa13, HPFb14. HPFc15 whose cut-off frequency differs from 
each other. An output from the HPFa13 is selected when the 
comparator signal is logical 1 and an output from the HPFb14 is 
selected when the comparator signal is logical 0 by a switch SW17, 
a detector 18 detects a peak level and a focus signal VFh is 
outputted to a lens control section 6. 




LEGAL STATUS 

[Date of request for examination] 05.03.1998 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 3180486 
[Date of registration] 20.04.2001 
[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.jpo.go jp/PA1 /result/detail/main/wAAAP^aGwpDA406205268P... 2003/1 2/1 7 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1/This document has been translated by computer. So the translation may not refl ct the original 'precis ly, 
2.**** shows the word which can not be translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The lens driving means which are characterized by providing the following and which are made to move 
the lens section for focuses along the optical-axis top of the aforementioned taking lens, and perform a focus, It 
has the lens control section which directs the direction, the drive speed, or a halt which should drive the 
aforementioned lens section for focuses to the aforementioned lens driving means. The aforementioned lens 
control section is an automatic-focusing ac(justment characterized by controlling the aforementioned lens section 
for focuses to the aforementioned photographic subject's focusing point based on the detection result of the 
aforementioned focal detection means, and the detection result of the aforementioned quantity brightness 
detection means. The taking lens which photos a photographic subject A focal detection means to detect the 
aforementioned photographic subject's focal information A high brightness detection means to output the counted 
value of the sample point of the picture exceeding the brightness set point which has a brightness component in 
the detection range of the aforementioned focal information It is a part of aforementioned taking lens, and is a 
focus function. 

[Claim 2] A lens control section is an automatic-focusing adjustment according to claim 1 characterized by judging 
it as a high brightness photography state when the counted value which is the output of a high brightness 
detection means exceeds the fixed set point, and controlling the lens section for focuses to a photographic 
subject's focusing point. 

[Claim 3] A high brightness detection means is an automatic-focusing aajustment according to claim 1 
characterized by outputting the counted value of the number of the scanning line exceeding the brightness set 
point which has a brightness component in the detection range of focal information. 

[Claim 4] A focal detection means is an automatic-focusing adjustment according to claim 1 characterized by the 
aforementioned lens control section controlling the aforementioned lens section for focuses to the aforementioned 
photographic subject's focusing point based on the output of the filter which consists of high-pass filters with at 
least two kinds of cut off frequencies, and has a high cut off frequency among the aforementioned high -pass filters 
at the time of high brightness photography. 

[Claim 5] The video camera characterized by equipping either of a claim 1 to the claims 4 with the automatic- 
focusing adjustment of a publication. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the video camera equipped with the automatic-focusing 
adjustment which carries out focusing of a photographic subject's image which should be photoed to the optimal 
focal position automatically, and its automatic^focusing adjustment in a high brightness photographic subject's 
photography condition about focuses, such as a video camera and a still camera. 
[0002] 

[Description of the Prior Art] In image pck-up systems, such as a video camera, how many kinds of those methods 
are already proposed and carried out about the automatic-focusing adjustment (autofocus) which is an important 
function. The method (a "mountain-climbing method" is called) using the video signal of the video camera which is 
one in it is announced in detail by the paper of "automatic-focusing adjustment of the television camera by the 
mountain-climbing servo system" (others [ Ishida / "NHK technical research" of volume /17th / 1 No. 21 pag 
Showa 40 issue ]), for example. Moreover, in Japanese Patent Application No. No. 248198 [ 63 to ], the method 
which a part of taking lens is vibrated in the direction of an optical axis to the direction judging at the time of 
mountain-climbing starting in a "mountain-climbing method", and improves responsibility is indicated. 
[0003] In addition, the so-called automatic-focusing adjustment of the active method which measures a 
photographic subject's distance using an automatic-focusing adjustment, infrared radiation, etc. of a phase contrast 
detection method which detect a photographic subject's phase contrast using optical system different from a 
taking lens, and perform automatic-focusing regulation, and performs automatic-focusing regulation etc. is 
proposed conventionally. 
[0004] 

[Problem(s) to be Solved by the Invention] By the method using the video signal described above, the taking lens 
was moved, and by change of the level of the frequency component more than the constant value contained in a 
photographic subject's video signal (a high frequency component is called henceforth), in order to double a focus, 
the direction (the focus direction is called henceforth) to which a taking lens should be moved, and the focus 
position are detected. This method has many advantages, such as that focus precision becomes high and not 
needing another optical system compared with automatic-focusing regulation of an active method, in order to use 
the video signal itself. 

[0005] However, in the case of photographic subjects of high brightness, such as a fluorescent lamp, the amount of 
a high frequency component did not necessarily become large at the time of a focus, but may produce a 
malfunction in automatic-focusing regulation, and had become a very big problem. This problem is the cause that 
the thing (too low) for which the cut off frequency of a high-pass filter which extracts a high frequency component 
is not suitable is big. When the cut off frequency was only made high and the general photographic subject which 
does not contain high brightness is photoed, the amount of a high frequency component will decrease, and it will 
become impossible however, to extract the signal which can focus to low contrast arid a low illuminance. Therefore, 
the automatic-focusing regulation to a high brightness photographic subject was a technical problem with how big a 
signal is processed based on adequate judgment of high brightness information, and judgment 
[0006] this invention aims at offering the rapid response automatic-focusing adjustment which does not have a 
malfunction to the photographic subject of high brightness in view of this point. 
[0007] 

[Means for Solving the Problem] Since the above-mentioned purpose is attained, the automatic-focusing 
adjustment and video camera of this invention The taking lens which photos a photographic subject, and a focal 
detection means to consist of high-pass filters with two or more kinds of cut off frequencies, and to detect the 
aforementioned photographic subject's focal information, A high brightness detection means to output the sample 
point of the picture exceeding the brightness set point which has a brightness component in the detection range of 
the aforementioned focal information, or the counted value of the scanning line, The lens driving means which are 
made to move the lens section for focuses which is a part of aforementioned taking lens, and has a focus function 
along the optical-axis top of the aforementioned taking lens, and perform a focus, It has the lens control section 
which directs the direction, the drive speed, or a halt which should drive the aforementioned lens section for 
focuses to the aforementioned lens driving means. 
[0008] 

[Function] By controlling the output of a focal signal-detection means by the signal of a high brightness detection 
means, by performing the drive and halt of the lens section for focuses at the time of a high brightness 
photographic subject, always malfunctioning twists this invention, and it is stable and realjzes automatic-focusing 
regulation with good responsibility by the above-mentioned composition. 
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[0009] . 

[Example] Hereafter, it explains, referring to a drawing about the example of the automatic-focusing adjustment of 

this invention. Drawing 1 shows the composition of the 1st example of this invention. 

[0010] In drawing 1 , 1 is a zoom lens and consists of four lens groups (each lens group consists of a convex I ns 
of one sheet or a concave lens respectively for convenience.). 1a-1d show this view respectively. 
[0011] A photographic subject's 2 image is inputted into CCD3 through a zoom lens 1. The cam ra proc ss circuit 
4 performs various signal processing to the electrical signal acquired from CCD3, and is the predet rmin d vid o 
signal (for example, NTSC signal) CO. It outputs. From the luminance signal Y outputted from the camera process 
circuit 4, the focal signals VFh and VFI corresponding to the focus state of a taking lens 1 are calculated a field 
period, and the focal detection means 5 outputs them! A luminance signal Y is taken as the signal with which the 
gate was applied in the field which should carry out focal detection in the picture of the 1 field here. In addition, th 
gate of field limitation may go out focal detection means 5. 

[0012] difference with the field focal signal of the focal signal of the field of the past of the focal detection means 5 
and present — a value (**VFh, **VFI) — calculating — this difference — the focus state of a taking lens is judged 
from the sign of value **VFh and **VFI, an absolute value, and the absolute value of the focal signals VFh and VFI; 
and the clock signal which specifies respectively the drive speed of a stepping motor 8 and a driving direction in 
the motorised section 7, and a right inversion signal 

[0013] The motorised section 7 drives a stepping motor 8 based on a clock signal and a right inversion signal, a 
stepping motor 8 moves 1st group 1a of a zoom lens 1 to a position, and automatic-focusing regulation is 
performed. 

[0014] The above is explanation of fundamental mountain-climbing control of operation. Next, explanation of the 
mountain-climbing control which changed drive conditions of operation is given using the output of the high 
brightness detection means 9, and it explains how focus operation at the time of the high brightness which is the 
main point of this invention is attained. 

[0015] The luminance signal Y outputted from the camera process circuit 4 is inputted into the high brightness 
detection means 9, and comparison with a luminance signal Y and the constant value Lev set up at the lens control 
section 6 is first performed by the comparator 10. From constant value Lev, as for a comparator 10. a luminance 
signal Y outputs "0" on condition that "1" and others, when large, and the number of counts HS of the high 
brightness point in the sample point of a picture is outputted by the counter 11. The number of counts HS is 
compared with the constant value which should be judged to be high brightness by the lens control section 6, and 
in high brightness, "1" and when that is not right it outputs the comparison signal S used as "0." ■ 
[0016] On the other hand, the luminance signal Y inputted into the focal detection means 5 is differentiated by the 
highpass filters HPFa13, HPFb14. and HPFc15 from which a cut off frequency differs, respectively as a noise cut 
by LPF12 which is a low pass filter and shown in drawing 2 . Peak value is detected with a wave detector 16, and 
the output of HPFc15 outputs the focal signal VFI to the lens control section 6. With a switch SW17, if the 
aforementioned comparison signal S is "1" and it is the output of HPFa13. and "0". the output of HPFb14 will be 
chosen, peak value is detected with a wave detector 18, and the output of HPFa13and HPFb14 outputs the focal 
signal VFh to the lens control section 6. 

[0017] When a high brightness photographic subject is shown in a screen, as shown in drawing 3 , the output of 
HPFa13 becomes a peak at a focusing point to the movement of lens 1a, and the output of HPFb14 has a peak 
except a focusing point Therefore, if the comparison signal S is set to "1" and the output of HPFa13 is chosen at 
the time of high brightness photographic subject photography, focus operation which does not have a malfunction 
by the above-mentioned mountain-climbing control will be attained. 

[0018] In addition, the number of counts HL which judges about 3/4 and the high brightness of the saturation level 
of a picture has [ the constant value Lev inputted into a comparator 10 ] the desirable abbreviation 1/10 of a front 
measurement size. _ 
[0019] Although the lens group used for focal adjustment of the zoom lens Tin drawing 1 is set to 1a in the above- 
mentioned example, you may use for focal aajustment the lens groups 1b-1d used with the zoom lens generally 
called inner focus method. 

[0020] Next the 2nd example of this invention is described below. Drawing 4 is the 2nd example of this invention, 
and makes a high brightness detection means another composition. It is the same composition as the 1st example 
except high brightness detection means 19. 

[0021] In the high brightness detection means 19, as for a luminance signal Y, peak value P in the scanning line of 
one line is first held by the peak wave detector 20. A comparator 21 compares this and the constant value Lev 
from the lens control section 6, from constant value Lev, peak value P outputs "0" on condition that "1" and 
others, when large, and the number of counts HL of the line of the scanning line in which the high brightness in the 
focal detection range exists by the counter 22 is outputted. Henceforth, focus operation which does not have a 
malfunction by the above-mentioned control at the time of high brightness is attained. In addition, the judgment of 
high brightness by the number of counts HL has the desirable number of lines of the abbreviation 1/5 of all the 
number of scanning lines of the focal detection range. 

[0022] The automatic-focusing adjustment explained above can offer the high-definition picture in which dotage of 
a photographic subject is not impressed to the videotape recording of an animation, if it uses for a video camera 
typical as an image pck-up system using an image pck-up element. 
[0023] 

[Effect of the Invention] The drive and a halt of the lens section for focuses at the time of a high brightness 
photographic subject are performed, and it is stable, a focus with good responsibility is made possible, and it has 
the effect which always does not malfunction and which was extremely excellent in automatic-focusing regulation 
by controlling the output of a focal signal-detection means by composition which was described above and which 
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described this invention above like by the signal of a high brightness detection means. Moreover, the video camera 
which offers an always high-definition image as typical electronic equipment using an image pck-up element is 
realizable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the automatic-focusing adjustment of the 1st example of this invention 
[Drawing 2] The frequency characteristic view of the highpass filter in the automatic-focusing adjustment of the 
1st example 

[Drawing 3] The property view showing change of the focal signal accompanying focal movement at the tirjie of high 
brightness photographic subject photography 

[Drawing 4] The block diagram of the high brightness detection means which is the 2nd example of this invention 
[Description of Notations] 

1 Zoom Lens 

2 Photographic Subject 

3 Image Pck-up Element 

4 Camera Process Circuit 

5 Focal Detection Means 

6 Lens Control Section 

7 Motorised Section 

8 Stepping Motor 

9 High Brightness Detection Means 

10 Comparator 

11 Counter 

1 2 Low Pass Filter 

13 Highpass Filter 

14 Highpass Filter 

15 Highpass Filter 

16 Wave Detector 

17 Switch 

1 8 Wave Detector 

19 High Brightness Detection Means 

20 Peak Wave Detector 

21 Comparator 

22 Counter 
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